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L=k R O B ST BB N BN, [ 6 OIRBRRT L DI, ST LB Ok REEIIX
FLAT2.0-0 L 1L A EZED LT, KEDESIITKFE LW EEZBND. —JF, FEREITAIH
DOFEIV BEEENEE L TS, I NHIE, AT v 7SR5 EFRILRTE OR 5 & Ak
THDHD, KRPENZ & THEORENHE S, &EEKRSPNEE L7 Ebns.

3.3 TOPO-0

BSER) 72 HIE - OKIRIE S5 & VY, BIRZOKIRIE FIZEWSE1E, KERBOLGA L KEL
B DWW GBI, S WA O RKIEIEIL Sg DBENO RV B TEHND 9 2, Mk
MIFELS, R a7 MZEEESoTHD (M 6 R, ZOFr—AHEEBEWTZO, H
B O RN —DOKRET VKRNI AR T2 2030 E TERIUTHD. Lo LIRSS
DOMIMZ L > T P D S, SHEND PIEA~OEBRNEZY, =X VX —NoBshsd Z &l
Mz, WORKE NN TR F =Tk %2 L HEENICRALHE L TS FRE LT, KENZE
FIEARFAARTE T DRI S, 2237 N Le lOWEREDREND. KK D S~
FNAX—=NRNUHELTWDEZ L, K10 DR F v T gy BT, #ENIC SIEZ2 T AR
L TWDZEnOHBRICHR TE 5.

3.4 TOPO-5

BREM 2 I - KIEIEDA 2V, BIRZKEKED T 5 km (ZEW-85A0E, W Le 3 B
ol ZOFr—ATIE, BERMEN LT, L2 HLKENEICAF T2 3L =007
V. ETEHIE - BEE O K 5 OKKRHNA~D RV X—D F 7 v 7 H5D LTS, it
THIFRNZRET 2P ER L, KRN Z BT 2 IR E 725 (X 6 7R, 11). La»
UK DL, KRNI WGE (M 6 BAR) (TH~T2 Sgil O BEIEC & Fe Ik O fkFe R D HE K,
EWVSTEHGICHNL TV D, ZHUIE LD OHAE CHIEEEI SR SN A BRER LA = A LT
HD. M6 DK T/RUZESIE, BEOEFE 3.1 - 2.6 km/s OIFEET, X 4 OBLAIEIE O KBE Y
EXFIE L TWD . ARIOF RGN IAEEWE B O b O & e 2 72 O O EH LRI TE an
3, BIRAOKKRE FIZ2WGE O ORI BRI CL BT W R 5.

4. F&EOD

ARG TIL TR 26 EEDILFMFFRORE L LT, Fii 2 B GIE A REE LR EFY
YITHREORRE, 7V =T v RKKOBLERN M « KIKRE G % 58 L CIAT LizHh
BRGHE Y I 2 b—ra VOB ERE Uiz, B CIIXLIRTD DOKIKR B CoMBEBNNAFT S
TWb95 %, ZU—2T2 RThH 2011 F DA BIRIN A X — N LT, MZEHICE D A
FF AR, BEWMEICL DT =R Lo T, KK ETHE SN B BRI L 20 - &k
2720525 5. L LKKENBIER I H 2 5 B O\ T ORI ZRIFZEITIE & A L
<, REMITPNAEAE LK ERBHEENSHVONTE ., A TIE, KERE#GETT L E
REMRHIE « KIKEETFT VLD I 2 b—2a s 2R LT, BESLEFRME O DT )E
WA, RESBRDIPHREAEAHTZEEZALNILE. VI alb—va ryOfRIIKO LS IC
FLoOoND (1) BEINKKE FICHHEE, KEOEENEIFITHE END ; (2 KENEET
DLEXGHNZ L DB =XV X—D N7 v THfE L, I - RS ORRICED M7 v T REE
BEOEAEAE WL T, FEOBRRDIEEIENERIND. I DITARIFETIE, KENIZ K
T TENT SHE TLe %), KKEXHEGHET HREWE [Re i) Lk Lo, KK ETH
HNTZT — X DO RITLE, KIRE D L O OREERITOKIROREBOREZ B E LT, B
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TAKIRD G- 2 2 8B ORI EERRE L 72V 505 5. ADFZEIE, USRS TZ Ot
ZR S R E T T,

IRBABIFEDFEITHMEW DA &> TV DD, FEEROKRLE A BRI & Tt
HaFiolcw, WELZRESE 5 (=IFFMERE) . B 39, MRBIER 2.5 IRTTAETTED
TurT AT, FEEERER B LT2[29]. ARIKIKOIEFMERE D EEL, SbICE < O
TR OV TR R 2 24T L, BUIEIE & BRREE O BRI 21T > T & 72w,

PANRN=Y A T 2 F—D/IHRIEA® 2 —FK, (DIEE#EERR, MA—ZB#, K
RIEEIR, TR, AR EOESE B 5 2 \WclEWie ) 2, 7'n 7T ARV
AT DRI O TEi2 22 TS - ZBh & W2z, GLISN B ARBROEE, B GR
7 24403006) IZ LD IEEINATWD. L L TE#TD.

S XM

(1] BEJEm, 7 ) —2 T v RKR ECOMBBINAGRE, M, 94, 30-39, 2012.

[2] &%, GLISN BB : 2012 “-OIEENEST, Ak, 96, 16-26, 2013.

[3] Toyokuni, G., Kanao, M., Tono, Y., Himeno, T., Tsuboi, S., Childs, D., Anderson, K.,
Takenaka, H., Monitoring of the Greenland ice sheet using a broadband seismometer
network: the GLISN project, Antarctic Record, 58(1), 1-18, 2014.

[4] EEPH - SREGL - BB - B A - BEHEHE], GLISN Gl X 2 B K IE R HIERELHI
RROIEEHRE(2011~2014 4F), A F#1E, 37(3), 83-91, 2015.

[6] EHEJRE, MR CHRARLIM S Y —> T FOBREAS), F%7 74— 4, 870, 28-33, 2015.
[6] Robinson, E.S., Seismic wave propagation on a heterogeneous polar ice sheet, /. Geophys.
Res., 73(2), 739-753, 1968.

[7] Toyokuni, G., Takenaka, H., Kanao, M., Tsuboi, S., Tono, Y., Numerical modeling of
seismic waves for estimating the influence of the Greenland ice sheet on observed
seismograms, Polar Sci., 9(1), 80-93, doi:10.1016/j.polar.2014.12.001, 2015.

(8] EEJEE - ArHidi L - MRS - AREH, AL AEORKMBREH S I 21— a,
SENAC, 46(3), 1-12, 2013.

[9] Toyokuni, G., Takenaka, H., Wang, Y., Kennett, B.L.N., Quasi-spherical approach for
seismic wave modeling in a 2-D slice of a global Earth model with lateral heterogeneity,
Geophys. Res. Lett., 32, 1.09305, doi:10.1029/2004GL.022180, 2005.

[10] Toyokuni, G., Takenaka, H., FDM computation of seismic wavefield for an axisymmetric
earth with a moment tensor point source, Farth Planets Space, 58(8), e29—e32, 2006.

[11] Toyokuni, G., Takenaka, H., ACE-A FORTRAN subroutine for analytical computation of
effective grid parameters for finite-difference seismic waveform modeling with standard
Earth models, Comput. Geosci., 35(3), 635-643, doi:10.1016/j.cageo.2008.05.005, 2009.

[12] Toyokuni, G., Takenaka, H., Accurate and efficient modeling of global seismic wave
propagation for an attenuative Earth model including the center, Phys. Farth Planet. Int.,
200-201, 45-55, d01:10.1016/5.pepi.2012.03.010, 2012.

[13] Toyokuni, G., Takenaka, H., Kanao, M., Wiens, D., Nyblade, A., Comparison of global
synthetic seismograms calculated by the spherical 2.5-D finite-difference method with
observed long-period waveforms including data from intra-Antarctic region, Polar Sci., 6,
155-164, doi:10.1016/j.polar.2012.06.001, 2012.

[14] Alterman, Z., Karal, F.C., Propagation of elastic waves in layered media by finite
difference methods, Bull. Seism. Soc. Am., 58(1), 367398, 1968.



)= 5 FKRETFNVEHW BN R I 21— a v — 23 —

[15] Stephen, R.A., A comparison of finite difference and reflectivity seismograms for marine
models, Geophys. J. R. Astr. Soc., 72(1), 39-57, 1983.

[16] Stephen, R.A., A review of finite difference methods for seismo-acoustics problems at the
seafloor, Rev. Geophys., 26(3), 445—458, 1988.

[17] Igel, H., Djikpéssé, H., Tarantola, A., Waveform inversion of marine reflection
seismograms for P impedance and Poisson's ratio, Geophys. J. Int., 124(2), 363-371, 1996.
[18] Takenaka, H., Tanaka, H., Okamoto, T., Kennett, B.L.N., Quasi-cylindrical 2.5D wave
modeling for large-scale seismic surveys, Geophys. Res. Lett, 30(21), 2086,
doi:10.1029/2003GL018068, 2003.

[19] Toyokuni, G., Takenaka, H., Kanao, M., Quasi-axisymmetric finite-difference method for
realistic modeling of regional and global seismic wavefield-review and application. In: Kanao,
M. (Ed.), Seismic Waves, Research and Analysis. InTech, ISBN 978-953-307-944-8, 85-112,
2012.

[20] Dziewonski, A.M., Anderson, D.L., Preliminary reference Earth model, Phys.Earth
Planet. Int., 25(4), 297-356, 1981.

[21] Bamber, J.L., Ekholm, S., Krabill, W.B., A new, high-resolution digital elevation model of
Greenland fully validated with airborne laser altimeter data, J. Geophys. Res., 106(B4),
6733-6745, 2001.

[22] Bamber, J.L., Layberry, R.L., Gogineni, S.0O., A new ice thickness and 400 bed data set
for the Greenland ice sheet, 1. Measurement, data reduction, and errors, J. geophys. Res.,
106(D24), 33773-33780, 2001.

[23] Livingston, C.W., Explosions in ice, Technical Report 75, U.S. Army Snow, Ice, and
Permafrost Research Establishment, Engineer Research and Development Center, pp 100,
1960.

[24] Robinson, E.S., Seismic wave propagation on a heterogeneous polar ice sheet, /. Geophys.
Res., 73(2), 739-753, 1968.

[25] Ishizawa, K., The measurement of the velocities of P and S waves propagating in the
surface layer of ice sheet at Mizuho Station, East Antarctica, Antarctic Record, 73, 147-160,
1981.

[26] Takenaka, H., Nakamura, T., Okamoto, T., and Kaneda, Y., A unified approach
implementing land and ocean-bottom topographies in the staggered-grid finite-difference
method for seismic wave modeling, Proc. 460 9th SEGJ Int. Symp., Sapporo,
doi:10.1190/SEGJ092009-001.13, 2009.

[27] Nakamura, T., Takenaka, H., Okamoto, T., and Kaneda, Y., FDM simulation of
seismic-wave propagation for an aftershock of the 2009 Suruga Bay earthquake: Effects 440
of ocean-bottom topography and seawater layer, Bull Seism. Soc. Am., 102(6), 2420-2435,
doi:10.1785/0120110356, 2012.

[28] Nakamura, T., Takenaka, H., Okamoto, T., and Kaneda, Y., Seismic wavefields in the
deep seafloor area from a submarine landslide source, Pure Appl. Geophys., 171, 11563-1167,
doi:10.1007/s00024-013-0717-3, 2014.

[29] Toyokuni, G., Takenaka, H., Zhao, D., Quasi-cylindrical 2.5-D wave modeling with a
general point source and the anelastic attenuation, Phys. Farth Planet. Int., submitted, 2015.





